A numerical algorithm was proposed to solve the governing equations of compressible fluid consisting of conservation equations of mass, momentum and energy as well as the equation of state. The algorithm is based on an implicit method, in which linear system of density is solved with the temporally-estimated velocity components. Due to the implicit procedures, this algorithm is numerically stable and needs shorter computational time compared with explicit ones. In addition, since the governing equations are discretized with finite volume method, the conservation of mass and other physical properties is satisfied with sufficient accuracy. This computational method was applied to the sock wave propagation problem and natural convection flows driven by the non-uniform temperatures. The validity of the present method was discussed with these results.
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